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Generate Sequence Signal 



Perform Signal Mapping 



Filter Sequence Signal 

T 



Convert Digital Sequence Signal to Analog 
Format 
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Transmit Sequence Signal 



Monitor for and Receive Reflection Signal 



Convert Reflection Signal to Digital Format 



Filter Reflection Signal 



Correlate Reflection Signal with Original Sequence 
Signal 



Align Correlator Output to 
Near-end Echo Template 



Remove Unwanted Artifacts or Disruptive 
Reflections 



Analyze Correlated Reflection Signal to Determine 
Location of Line Anomalies 
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Fig. 12 



Initiate Channel Analysis 



Specify Sequence for Generation 



Preload LFSR Coefficient Registers with the 
Required Generator Sequence 
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Input a Constant Sequence of all Logical Ones 



Process Input to Generate Sequence Signal 
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Fig. 13 



Initiate Channel Analysis 



Specify Sequence for Generation 



Obtain Address in Memory of Sequence Data 



Read Data from Memory and Write to Output Port 



Indicate Sequence Complete and Begin 
Monitoring For Reflection Signal 
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Input Reflection Signal to Correlator 
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Input Orig. Sequence Signal to Correlator 



Multiply Original Sequence Signal On Point By 
Point Basis with Reflection Signal 



Create Correlator Output By Running Summation 
on Point By Point Basis 
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Store Correlator Output as Correlated Reflection 
Signal 
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Initiate Artifact Reduction Routine 



Receive Artifact Free, Correlated Reflection Signal 



Initiate Near-End Echo Reduction Routine 



Receive Correlated Reflection Signal Absent Near- 
End Echo and Correlation Artifacts 



Initiate Time-Based Processing to Determine 
Location of Line Anomalies 
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Fig. 15 



Store Original Correlated Reflection Signal 



Perform Circular Rotation on Copy of Original 
Sequence Signal 



Transmit Rotated Sequence Signal Over Channel 
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Receive Rotated Reflection Signal 



Create Correlated Rotated Signal by Correlating 
Rotated Reflection Sig. with Rotated Seq. Sig. 



Combine Correlated Refl. Sig. with Correlated 
Rotated Sig. to Cancel Artifacts 



Return Artifact Free, Correlated Reflection Signal 
for Further Processing 



Select Proper Template to Perform Near-End 
Echo Reduction 



Retrieve Selected Template From Memory 



Correlate Template with Reflection Signal 
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Select Point of Alignment for Near-End Echo 
Reduction Based on Point of Correl ation 
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Align Template with Artifact Free, Correlated 

Reflection Signal 
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Subtract Template from Artifact Free, Correlated 
Reflection Signal to Remove Near-End Echo 
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Return to Processing 
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Fig. 17 



Receive Correlated Reflection Signal after Near- 
End Echo Reduction and Artifact Reduction 
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Time Synchronize Signal Based on Near-End 
Echo Reduction Process 
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Locate Point of Peak of Near-End Echo 



Set Point of Peak in Near-End Echo to T.,=0 
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Subtract T 2 - T 1 to Determine Time to First 



Reflection T p 
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Multiply T R1 by Coefficient of Propagation 
Through Medium of Channel to Calculate 
Location of Line Anomaly 



Repeat for Other Reflection Peaks 
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Fig. 18 



Receive Reflection Signal At Line Interface 



Perform Receiver Processing On Reflection Signal 
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Initialize Echo Canceller by Loading Estimated 
Coefficient Values 
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Input Reflection Signal Into Echo Canceller 



Measure Error Signal 
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Adjust 
Coefficients 



Record Echo Canceller Coefficients 
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Perform Calibration 
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Calculate Distance To Line Anomalies Based on 
Timing of Peaks in Impulse Response 
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Fig. 19 



